ABSTRACT By February 2019, the Polish pharmaceutical industry, community and hospital pharmacies, wholesalers and parallel traders must all comply with the EU-wide Falsified Medicines Directive (FMD) legislation (2011/62/ EU), to ensure that no medicinal product is dispensed to a patient without proper tracking and authentication. Here we describe how Poland is complying with the new EU regulations, the actions that have been taken to incorporate the FMD into Polish Pharmaceutical Law and whether or not these actions are sufficient. We found that Poland is only partially compliant with the FMD and further actions need to be undertaken to fully meet the Delegated Act (DA) requirements. Moreover, there is lack of awareness in Poland about the prevalence of falsified medication and the time scale required for implementation of the DA. Based on our findings, we suggest that a public awareness campaign should be started to raise awareness of the increased number of falsified medicines in the legal supply chain and that drug authorisation systems are implemented by Polish pharmacies to support the FMD.
INTRODUCTION
Falsified medicines pose a considerable hazard to the health and life of patients. The Falsified Medicines Directive (FMD) is an EU-wide legislative tool to protect public health across Europe. 1 2 It ensures that only licensed pharmacies and approved retailers can offer medicines for sale, including internet sales. Implementation of the FMD is essential as it remains difficult to assess the number of falsified medicinal products present in the legal distribution chain and dispensed across the EU every day.
One of the EU's responsibilities is to maintain adequate healthcare and the wellbeing of citizens, while respecting the autonomy of member states in their individual health policies. Nevertheless, European law defines many significant aspects of medicinal product marketing, which are subsequently incorporated into the legal provisions in individual countries. One of the new legal instruments covering this topic is the Directive of the European Parliament and of the Council of 8 June 2011, amending Directive 2001/83/EC on the Community Code relating to medicinal products for human use, with regards to the prevention of the entry of falsified medicinal products into the supply chain. This legislation includes the definition of a falsified medicine and requires all 28 European countries to have a system in place to detect such medicines. Moreover, the FMD requires that many medicines are serially identified, protected by tamper-proof seals and their authenticity is verified before being dispensed to patients. 1 2 On a national level, implementation of the EU-wide FMD legislation is being handled by a Delegated Act. On 19 December 2014, the Polish Pharmaceutical Act and certain other Acts (Dz. U. (Polish Journal of Laws) of 2015, item 28) were amended to introduce the definition of a falsified medicinal product and falsified active substance, which conforms to the definition proposed by the EU-wide FMD. The legislation assigned new tasks to the Main Pharmaceutical Inspectorate ( pl. Główny Inspektor Farmaceutyczny, GIF), who will be provided with tools to ensure the quality and safety of medicinal products throughout manufacture, import and distribution of the active pharmaceutical ingredient. 3 By August 2018, Poland must comply with the EU-wide FMD legislation (2011/62/EU), and community and hospital pharmacies will play an important role. Whereas community pharmacies in many other countries act as a public healthcare institution, under current Polish law they lack basic functionality, including a robust method to detect falsified medicines. 4 Therefore, intensified and interdisciplinary action is needed on the part of the Polish government to ensure that we minimise hazards to the health and wellbeing of Polish patients. Here we describe how Poland is complying with the new EU regulations, the actions that have been taken to incorporate the FMD into Polish Pharmaceutical Law and propose some actions to ensure that we meet the August 2018 deadline.
FALSIFIED MEDICATION IN POLAND: A THREAT TO PUBLIC HEALTH
In Poland, two major academic studies of counterfeit drugs have been published. The first study found that physicians and nurses working in hospitals in Poland are more aware of counterfeit medicines than laypeople and more often notice the presence of drugs from unknown sources. 5 Moreover, nearly 90% of physicians, 80% of nurses and more than 40% of laypeople had heard about the possibility of importing illegal medicine from Ukraine or China. 5 However, in the second study, healthcare professionals were found to have lower levels of awareness about the scale of counterfeit medicines, as well as the threats of counterfeit medicines to health, than laypeople. 6 The quantity of falsified medicinal products appearing in the legal distribution chain in developed countries with effective systems of market control and market security is estimated to be about 1%. 7 8 Considering the health risk posed by falsified medicines and the volume of drugs administered daily across Europe, this seemingly low prevalence could harm a vast number of patients. This phenomenon cannot be ignored, especially as the prevalence is estimated to be much higher at the eastern borders of Europe (∼10-20% in Russia and in former Soviet republics), and in African, Asian and South American countries, where falsified products amount to 30% of the legal market in some regions, with many of these products ending up in Western Europe. 9 According to WHO and Interpol experts, Poland is at higher risk of falsified products entering the legal supply chain, due to its direct proximity to former Soviet bloc countries. 10 Furthermore, trade occurs outside the legitimate sources of distribution, which cannot be accurately estimated. Indeed, in some countries-for example, the UK, the size of the legal and illegal markets for certain drugs has become almost equal. 11 The geographical and geopolitical location of Poland is also particularly significant as the Polish border is an external border of the EU, thereby increasing the risk of illegal crossborder trade.
CASES OF FALSIFIED MEDICINES IN POLAND
Unfortunately, experts expect that the market for falsified drugs will expand. 12 A recent WHO study showed that as many as half of dietary supplements contain substances that have not been listed on the packaging, which may enhance adverse effects in patients. 13 For example, in 2009, a regional newspaper reported that a 20-year-old student from Tricity ( pl. Trójmiasto) purchased tablets containing plant steroids on the internet, which resulted in the student becoming jaundiced.
14 The causes of this symptom and the fate of the patient were not made known to the public. 14 In some cases, chemical analysis showed that falsified medicinal products contain ingredients such as gypsum and dried grass. 15 Police economic crime units seize thousands of falsified medicines every year. In Poland, the police launched 231 proceedings against illegal marketing of medicinal products in a 9-month period in 2011. Before 2011, there were about 350 cases of this kind a year. According to the police, illegal medicinal products mainly originate in Asia. In October 2010, as a result of the international police action, Operation Pangea IV, police seized more than 8700 medicinal products for erectile dysfunction, nearly 2 kg of hormones and steroids and more than 660 packages of dietary drugs. 16 Approximately 65 000 packages, blisters, tablets, capsules, sachets, bottles and ampoules, as well as 70 kg of powdered substances (almost 9500 erectile dysfunction drugs and over 54 000 dietary supplements), were seized in 2011. 17 In June 2011, police economic crime units detained three people suspected of dealing with medicines containing psychotropic substances imported illegally from the Czech Republic.
17 One of the detainees was a citizen of Slovakia, who had smuggled 12 600 tablets of this medicine to customers all over the country. A month earlier, police in the Sẃietokrzyskie region detained a 22-year-old citizen of Gdanśk and seized 10 000 ampules of steroids found in his car.
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The internet remains the main outlet for purchasing falsified medicinal products; however, they can also be found in many market squares and outdoor marketplaces. However, to date, no formal analysis of falsified medication in the legal distribution chain has been performed in Poland. There is no consensus about the significance of falsified medication use among stakeholders in Poland. 19 
LEGAL SANCTIONS FOR PHARMACEUTICAL CRIMES IN POLAND
Under Polish law, if an entity has been proved to have introduced a falsified medicinal product into the market, it is subject to administrative, civil and, most of all, criminal liability. Section 124b of the Pharmaceutical Act of 6 September 2001, directly refers to criminal liability: Whosoever manufactures a falsified medicinal product or a falsified active substance shall be subject to a fine, limitation of liberty or deprivation of liberty for a term of up to five years. Whosoever provides a falsified medicinal product or a falsified active substance or makes them available, whether for financial compensation or free of charge, or stores them for this purpose, is subject to the same penalty.
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ECONOMIC ASPECTS OF COUNTERFEIT PRODUCT TRADE IN POLAND
Macroeconomic data analysis indicates that the counterfeit product trade will intensify in the coming years as a consequence of globalisation and harmonisation of markets. It is estimated that the counterfeit product trade constitutes about 9% of the entire global trade. The market of counterfeit goods in 2008 was valued as high as US$250 billion globally by the Organization for Economic Co-operation and Development, 21 and the fastest growing counterfeit products include medicines and cosmetics, as well as wine and spirits. In 2011, the number of goods infringing property rights seized by customs officers in Poland increased from 1.9 to 4.7 million items compared with the corresponding period in 2010. In 2011, the value of seized counterfeit products was estimated at over PLN 100 million, 22 which highlights the significance of this problem in Poland.
EUROPEAN AGENCIES AS GUARDIANS OF COMPLIANCE WITH PHARMACEUTICAL LAW
Each member state makes it a priority to protect the health of its citizens, which is also the priority of the entire EU. Agencies and regulators must counteract the dissemination of falsified medicinal products to reduce the public health risk, increase patient trust in the national healthcare system and maintain the professional image of its representatives. Therefore, both the European Medicines Agency, which regulates the registration of medicinal products, and the European Directorate for the Quality of Medicines (EDQM) have placed high importance on regulating falsified medicinal products. Despite being partly autonomous, the EDQM answers to the Council of Europe and its tasks include the protection of public health in the EU through the development, support, introduction and monitoring of quality standards for medicines and their safe use. 23 As a result of EDQM's activities, the Counterfeit/Illegal Medicines Working Group came into existence and implemented the market surveillance scheme in only two sessions in 2012. Special attention should also be paid to the first session of technical training organised jointly by the EDQM and its Polish member, the National Medicines Institute (NIL), which took place on 4 and 5 September 2012, in Warsaw. Positive feedback from the participants enabled the programme to be continued in 2013. The proposal for closer cooperation with other authorities (such as customs control, the police and state healthcare institutions) has also been positively evaluated. 24 
INTRODUCTION OF CHANGES INTO THE POLISH PHARMACEUTICAL SYSTEM
The proposed solutions that generate costs include the following: increasing the number of pharmaceutical inspectors; increasing regular inspections of manufacturers' importers and distributors; expanding the EudraGMP database (EudraGMP is the name for the Union database referred to in article 111(6) of Directive 2001/83/EC and article 80(6) of Directive 2001/82/ EC, containing information, for example, on manufacturing and import authorisations or good manufacturing practice (GMP) certificates); introduction of an electronic system of registration of manufacturers, importers and distributors; issuing certificates of good distribution practice; training current inspectors; and adapting the electronic system of the GIF.
On 8 January 2015, the amended Pharmaceutical Act was announced (the Act of 19 December 2014 on the amendment of the Pharmaceutical Act and certain other acts) and most of the amendments proposed by this statute came into force 30 days later. The new legal provisions introduced the definition of a falsified medicinal product and the previously unknown institution of the wholesale agent for medicinal products and specified the requirements for the wholesale and retail marketing of medicinal products. Moreover, the Act introduced the requirements for the manufacture, import and marketing of active substances, which is connected with GMP and is very important for the pharmaceutical industry.
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The amended legal provisions (including those to be introduced in the future) aim to create a tightly supervised system for the distribution of medicinal products, from the manufacturer, wholesale and retail agents, to the final consumer. In line with the intention of the legislation, a system of protective measures should be created to enable the verification of authenticity and identification of packaging and to find proof of potential violations. In principle, the system will be mandatory for all prescription medicinal products and some over-the-counter medications at higher risk of falsification.
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The Association of the Innovative Pharmaceutical Industry Employers in Poland ( pl. INFARMA) has estimated the costs of the introduction of the European FMD into the Polish pharmaceutical industry. According to its calculations, adaptation of the production lines alone will amount to at least €48 million. 26 The Association of Polish Pharmaceutical Wholesale Employers ( pl. Zwiazek Pracodawców Hurtowni Farmaceutycznych) reacted negatively to the proposed changes, stating that the distribution of reimbursed drugs is unprofitable even now and wholesalers lose money when storing the reserves. 26 Therefore, there will be some major hurdles when implementing the FMD in Poland over the coming years.
IMPLEMENTATION OF DRUG AUTHORISATION SYSTEMS INTO POLISH PHARMACIES
To verify the authenticity of all prescription and over-the-counter medicines in Europe is an immense undertaking. Manufacturers, pharmacies and patients must all be linked using multiple national databases. The pharmacist's role in providing pharmaceutical care services cannot be overestimated. From 2019, pharmacies will become the final point of medicine verification in Poland and would benefit from being supported by electronic dispensing systems or patient medical records, which currently do not exist in Poland and are required to provide care similar to that in other countries. 27 28 The Pharmaceutical Act and the Act on Pharmaceutical Chambers define the scope of pharmaceutical services provided by Polish pharmacists. Section 2a of the Act on Pharmaceutical Chambers stipulates that: The pharmacist profession aims at protecting public health and includes the provision of pharmaceutical services, including, in particular, the provision of information about medicinal products and medical devices.
29 30 Section 86 of the Pharmaceutical Act, however, stipulates that the word 'pharmacy' is reserved solely for the place where pharmaceutical services are provided, including the provision of information and advice on the effects and application of medicinal products and medical devices marketed in pharmacies and pharmaceutical wholesalers. Providing thorough information about the drug, as well as dispensing the appropriate medication, are elements of pharmaceutical care.
If there were appropriate investment in the development and implementation of a medicinal product authorisation system, paid for by the pharmaceutical manufacturing companies in Poland, pharmacies would be able to fully guarantee that the proper, original product is dispensed to the patients, thus improving pharmaceutical care. Moreover, an authorisation system eliminates the possibility that a falsified substance or medicinal product enters the supply chain. Since safe pharmacotherapy is one of the elements of pharmaceutical care, which is in line with the guidelines published by the EDQM, the introduction of a drug authorisation system into the Polish market is an unquestionable priority for legislators and all institutions related to the marketing of medicinal products. 32 The team's tasks also expanded and its performance should ensure the implementation of effective solutions restricting the falsification of medicinal products. Currently, the team's tasks include minimising the practice of marketing falsified medicinal products, including marketing drugs in unauthorised places, and other falsified products meeting the criteria of medicinal products due to the undeclared content of active substances (see table 1 ). The new tasks also include planning and implementing activities that disseminate information on falsified medicinal products and medicines coming from illegal sources and public awareness campaigns on the risks related to purchasing medicinal products in unauthorised places.
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NATIONAL MEDICINES VERIFICATION ORGANISATION IN POLAND
In line with the European Medicines Verification Organisation (EMVO) guidelines, local units of the organisation (ie, National Medicines Verification Organizations, NMVOs) should have been created by 27 May 2015. However, the Polish NMVO, which was planned to be formed in March 2016, remains to be established. The process of NMVO creation is clearly described in the brochure published by the EMVO. One of the basic characteristics of the national process should be transparency of the public debate. The process of shaping the management board, as well as the recruitment of individuals and organisations included in the NMVO, must be in line with EMVO guidelines.
For the role of non-profit legal entities in the framework of the Polish legal system, it should be emphasised that the NMVO in Poland will be formed of the following parties: INFARMA ( pl. Zwiazek Pracodawców Innowacyjnych Firm Farmaceutycznych)-local EFPIA; PZPPF (pl. Polski Zwiazek PracodawcówPrzemysłu Farmaceutycznego)-local EGA; SIRPL (pl. Stowarzyszenie Importerów Równoległych Produktów Leczniczych)-local EAEPC. Currently, the National Pharmacy Chamber (ie, PGEU) as well as ZPHF (pl. Zwiazek Pracodawców Hurtowni Farmaceutycznych)-local GIRP are not the part of the NMVO working group. According to the EMVO road map and PGEU requirements the National Pharmacy Chamber should be part of the NMVO, which is currently not the case. Moreover, ZPHF-local GIRP (GIRP, the European Healthcare Distribution Association; more information: http://www.girp.eu/) is also not part of the NMVO. In summary, the non-profit entities have a limited role in the process of establishing the national repository system in Poland, despite the requirements contained in the European legislation framework.
PUBLIC CAMPAIGN ON FALSIFIED MEDICATION
The Polish GIF, together with other agencies, started a campaign to inform the public about the risks of using counterfeit medication. Important information for the patient can be found, as well as other information, on the GIF website. 7 34 In addition to key definitions and frequently asked questions, pharmacists can find material such as posters and leaflets. One poster bears a 'Falsified Drugs Kill' slogan accompanied by snake graphics (figure 1). The website indicates that the most frequently falsified medicinal products are anabolic steroids, slimming products and drugs for erectile dysfunction. 34 According to the GIF, the medicinal products available in retail and hospital pharmacies, as well as drug dispensaries are safe, which in our opinion is not entirely true and may lower patients' vigilance. Indeed, a growing number of falsified medicines have also been found in the legal market and prevention of this is one of the challenges that legislators must face. 34 Similar information can be found on the Ministry of Health website. 32 A public campaign that highlights the increasing number of falsified medicines in the legal supply chain is important for creating awareness and ensuring compliance with the European FMD.
RECOMMENDATIONS FOR PHARMACISTS-THE QUESTION IS STILL OPEN
Implementation of the FMD is a great challenge in Poland, where the role of hospital and community pharmacists is limited to dispensing medicines. Cognitive pharmaceutical services and clinical pharmacy are not widespread. Implementation of the FMD is an opportunity to promote new services into routine practice and to broaden the concept of pharmaceutical care. 35 Introduction of the FMD in Polish hospital pharmacies will be more difficult than in community pharmacies. Consequently, Figure 1 Falsified drugs kill-a poster available on the main pharmaceutical inspectorate's website.
hospital managers need to be familiar with the new legislation framework. 36 Moreover, the Delegated Regulation (EU) 2016/161 introduced technical details that will affect dispensing procedures in Polish hospitals. Transfer of medicinal products between hospitals is frequent and unavoidable in emergencies. Article 25, (2) states the following: "a healthcare institution may carry out that verification and decommissioning at any time the medicinal product is in the physical possession of the healthcare institution, provided that no sale of the medicinal product takes place between the delivery of the product to the healthcare institution and the supplying of it to the public". This may introduce complications for hospital pharmacists. Moreover, article 13 (b) states clearly that the medicinal products might be returned to hospital pharmacies and if they are not returned from the ward in <10 days can only be used in the hospital that decommissioned the product. Before full implementation of the FMD, detailed operational procedures should be prepared and pharmacists educated further. Another problem is associated with the pre-package of medicinal products in a hospital-for example, a unit dose dispensing system; however, this service is limited to only a few hospitals in Poland. When a hospital pharmacist supplies part of a pack, decommissioning of the unique identifier needs to occur when the pack is opened for the first time as stated in article 28. 37 38 Hospital pharmacists should bear in mind the implications of the FMD. Publications refer to the different locations in the hospital pharmacy where decommissioning can happen and the consequences of choosing one stage rather than another. Pharmacists should analyse their workflow and the dispensing operations to facilitate FMD legislation. Also, they should identify products that will not require decommissioning. For example, large infusions and contrast media are good examples of medicinal products that do not legally require the unique identifier safety features; a full list was introduced within the delegated regulation annexes. Standard operations procedures should also be adopted to ensure good authentication practices. 4 In summary, the implementation of the FMD in Poland is still an open question. Direct cooperation between academic and non-academic institutions is strongly recommended, particularly in the preparation of solutions and procedures associated with the technical problems mentioned above.
CONCLUSIONS
Incorporation of European legislation into the Polish legal system will continue to contribute to changes in pharmaceutical practice, improving standards and safety for all patients. However, Poland is only partially compliant with the FMD and further action should be undertaken to meet the requirements of the Delegated Acts. Moreover, based on current literature, an accurate study evaluating the percentage of counterfeit/falsified medication in Poland should be performed. We emphasise that public campaigns must also provide awareness of the potential for falsified medicines to be found in the legal supply chain. We also encourage the investment into, and implementation of, drug authorisation systems in Polish pharmacies to support the FMD.
